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DETAILED ACTION 

1 . Acknowledgement is made of Applicant's amendment dated 7 March 2005, responding 
to the 5 October 2004 Office action provided in the rejection of claims 1-24, wherein claims 14- 
16 have been amended, and no claims have been canceled or added. Claims 1-24 remain 
pending in the application and have been fully considered by the examiner. 

2. Applicant's arguments, see pages 16 and 17, filed 7 March 2005, with respect to the 
rejection(s)of claim(s) 1,17, and 21 under 35 U.S.C. 102(a) have been fully considered and are 
Npersuasive. Therefore, the rejection has been withdrawn. However, upon further consideration, 
a new ground(s) of rejection is made in view of "Computer Architecture: A Quantitative 
Approach" by Patterson et al. (hereinafter "Patterson") further in view of U.S. Patent 6,480,818 
to Alverson et al. (hereinafter "Alverson"), further in view of U.S. Patent 6,01 1,920 to Edwards 
et al. (hereinafter "Edwards").. 

Claim Rejections - 35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1,17, and 21 are rejected imder 35 U.S.C. 103(a) as being unpatentable over prior 
art of record U.S. Patent 6,065,078 to Falik et al. (hereinafter "Falik) in view of "Computer 
Architecture: A Quantitative Approach" by Patterson et al. (hereinafter "Patterson") further in 
view of U.S. Patent 6,480,818 to Alverson et al. (hereinafter "Alverson"), further in view of U.S. 
Patent 6,01 1,920 to Edwards et al. (hereinafter "Edwards"). 
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As per claim 1, Falik discloses: 

A method for maintaining coherency of software breakpoints in shared memory 
when debugging a multiple processor system (Falik column 17 lines 28-67: 
"Synchronization is achieved by means of shared memory or 
shared semaphore . "), the method comprising the steps of: 

activating a first debug session associated with a first processor of a plurality of 
processors and at least a second debug session associated with a second processor of the 
plurality of processors column.! lines 2)1 -A3'. . 18 illustrates the 
overall architecture of a system 1800 including a 
multiprocessor integrated circuit (Normandy 1810) and a 
host computer (HOST 182 0) having a debugger (183 0a to 
1830c) for each processor (1840a to 1840c) that interacts 
in a debugger interface module 1841, with a separate 
monitor executing on each separate processor."); 

setting a first software breakpoint in a shared memory location in the first debug 
i'e^^/oTZ (Falik column 5 lines 4-8: "Abort is used to stop a processor's 
execution flow in response to an event caused by the host 
1820 (e.g., a user pressed an abort button) or another 
processor reached a breakpoint and a full system stop is 
desired to best observe the entire system status at the 
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t ime of the breakpoint . " Note that in order to reach a breakpoint, it must have 
been previously set.) and 

Falik does not expressly disclose such that all debug sessions are notified of the 
setting or clearing of the breakpoint. 

However, in an analogous environment, Patterson teaches the "write update" 
protocol for ensuring cache consistency in a shared memory system. See the top of page 
659: "The alternative to an invalidate protocol is to update 
all the cached copies of a data item when that item is 
written. This type of protocol is called a n^rite update or 
write broadcast protocol ." Also in an analogous environment, Alverson 
teaches that when setting a breakpoint in a system that consists of multiple debug 
sessions, or "nubs", all targets should be notified. See column 10 lines 14-20: "For 
example, a nub may need to be executed for each processor, 
or instead a single nub may coordinate all target threads 
across the multiple processors. In addition, if a separate 
copy of the target is created for each of the processors, 
then when setting breakpoints the breakpoint will need to 
be added to each copy of the target." Further in an analogous 
environment, Edwards teaches the general concept of setting and clearing breakpoints. 
See column 2 lines 47-51: "This allows the instrumentation server to 
notify the debug engine of other events such as, attaching 
or detaching from an application, suspension of debug 
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operations against an application, setting and clearing 
breakpoints . " 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use Falik's shared memory debugging with Patterson's teaching of 
cache coherency further with Alverson's teaching of breakpoint notifications and 
Edwards teaching of setting and clearing breakpoints. One of ordinary skill would have 
been motivated to provide notification regarding setting and clearing software breakpoint 
instructions in order to maintain cache coherency among a group of processors. 

As per claim 17, Falik discloses: 

A software development system (column 20 line 2 - column 22 line 7), 
comprising: 

a memory storage system holding a software development tool program (Fig. 21); 

a host computer connected to the memory storage system, the host computer 
operable to execute the software development tool program (Fig. 18); 

a test port for connecting to a target hardware system, the hardware system being 
comprised of multiple processors with common shared memory and operable to execute 
an application program (Fig. 19 and Fig. 21). 

All further limitations have been addressed in the above rejection of claim 1. 

As per claim 2 1 , Falik discloses: 

A digital system (column 20 line 2 - column 22 line 7), comprising: 
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multiple processors with common shared memory for executing an application 
program (FIG. 21); and 

All further limitations have been addressed in the above rejection of claim 1. 

5. Claims 2, 18, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Falik, Patterson, Alverson, and Edwards as applied to claims 1,17, and 21 above, and further in 
view of "Code Composer - User's Guide" by Texas Instruments (hereinafter "Code Composer"). 

As per claim 2, the above rejection of claim 1 is incorporated. Fahk does not 
expressly disclose a memory map. However, in an analogous environment. Code 
Composer teaches: the step of creating a software memory map of the memory usage of a 
processor in the system to be debugged (Code Composer page 7-1 paragraph 1). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
use Code Composer's method of using a memory map with Falik's multiple processors. 
One of ordinary skill would have been motivated to track which processors had control of 
which ranges of memory so that other processors would be restricted from modifying the 
contents of that range. 

As per claim 18, the above rejection of claim 17 is incorporated. All further 
limitations have been addressed in the above rejection of claim 2. 



Application/Control Number: 09/998,756 Page 7 

Art Unit: 2192 

As per claim 22, the above rejection of claim 21 is incorporated. All further 
limitations have been addressed in the above rejection of claim 2. 



6. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Falik, Patterson, 
Alverson, and Edwards as appHed to claim 1 above, and further in view of prior art of record 
"How Debuggers Work" by Rosenberg. 

As per claim 13, the above rejection of claim 1 is incorporated. Falik does not 
expressly disclose a method of stepping over code. However, in an analogous 
environment, Rosenberg teaches the well known method of stepping over source code: 

requesting that a software breakpoint in a shared memory location be stepped 
over or program execution resumed after hitting the breakpoint in a third debug session 
(This is inherent in debugging since the alternative is terminating the program. Further, 
see Figure 6.3.); 

clearing the software breakpoint in the shared memory location in the third debug 
session such that all debug sessions are notified of the clearing of the breakpoint (bottom 
of page 41); 

stepping a processor associated with the third debug session to the instruction 
after the shared memory location from which the software breakpoint was cleared 
(bottom of page 41); and 
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setting the first software breakpoint in the shared memory location in the third 
debug session such that all debug sessions are notified of the setting of the breakpoint 
(bottom of page 41). 

Rosenberg further discusses synchronization and notification of processors by a 
debugger on page 203 under "Multiprocessor Breakpoint Issues". 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use Rosenberg's teaching of single-stepping with Falik's 
debugger. One of ordinary skill would have been motivated to ease into a problem area 
of code in order to understand and evaluate the incrementally evolving state of the 
program. This can be accomplished with the single-step mechanism taught by 
Rosenberg. 

7. Claims 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Falik, 
Patterson, Alverson, Edwards and Rosenberg as applied to claim 13 above, and further in view of 
prior art of record, Code Composer. 

As per claim 14, the above rejection of claim 13 is incorporated. Fahk discloses 
halting (column 5 lines 5-8). Falik does not expressly disclose searching a software 
memory map. However, Code Composer teaches searching a memory map for 
processors having read access to shared memory (Code Composer page 7.1 paragraph 1). 
Further, Rosenberg teaches halting after requesting and before clearing (page 41). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use Rosenberg's teaching of halting and Tarui's teaching of a memory map with 
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Falik's debugger. One of ordinary skill would have been motivated to synchronize the 
execution of parallel processors during a halt condition in order to examine a snapshot of 
the state of a running process. 

As per claims 15 and 16, the above rejection of claim 13 is incorporated. All 
further limitations have been addressed in the above rejection of claims 3 and 8, 
respectively. 

Allowable Subject Matter 

8. Claims 3-7, 8-12, 19, 20, 23, and 24 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. Derek Rutten whose telephone number is (571) 272-3703. The 
examiner can normally be reached on T-F 6:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the 
organization where this apphcation or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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